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1. cou’nu Batwesn $lot Antennas With a Baffle In Betwesn.

In the effort to influence mutusl coupling between slot sntennas in
a desirable way the mx@-m problen has been constdered: A septum or
baffle has been placed m two infinite slot .ntmi. In order to
provide an extra dagree of Mmmh.hnumd to be a
half elliptic éytm as m ia Figure 1.1. In this msnner not only

thiciness. is § - ﬂ!- mm w. mey fmpertiat,, the peoblem

....?_‘____...‘1: (o) ".a’ ). , 47 .. I (1.1)




septum thickness can be Setersiined. Figeres 1.3, 1.6 contsid the sess

curves but rearranged so thet esch figure displays curves cotresponlisg -
to the same thickness of the suptum, o0 that ths effect of the height cau -
be displayed. ' o

Although the results discussed wp to this .l'“ are exact, the

modal series solution converges very slewly u the septun hedght-to- A 4
thickness ratio incresses ndhr the separation m d‘u .mo,_u. :
In order to circumvent this difficulty, a liffptﬂz M hu hul T » h

adopted to solve the problem for thess limiting cases. The spprosch is
based on the geometrical theory of diffraction. In this mh, ﬁu
equivalent problem of diffraction by a strip is transformed to amother
equivalent problem, namely that of diffraction by a slit. (1.2} £ o
the interactions bctvecn dg« sre uqloend. thi utuui ﬂiim u
obtained in the form ' A
uv[-jk(llﬂz)) T (c*)

M:t ] \[zzé_% “'(:%2) “ . “”

T(E) = 248 uvm’) f ur(-se‘m
%

- and n‘.lz aré the distances to c!u ﬁwﬁt m m'm
Ragults tased on (1.2) uu m ot of presiacsd S
for comperiscn with the essct m m f
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the septum height-to-septum-thickness ratio increases. More refined
GTD computations have also been carried in which the iufinite ray inter-
sctions between the slit edges have been taken into account (1.2]. The
additional contribution to Yn is

2
AY,, = axp [-jk(lll-l-kz)] T (V2ka)
21
AR,

i =P (-25ka) exp (-47) T (V7Ra)

1 .VQE‘ axp (-25ka) exp (-J%) T (VZka)

Purther refinements have also been achieved by considering a spectral

(1.5)

approach to inmclude the curvature of the cylindrical du'fugud'n\_res f1.2).

= Numerical computations which include these refinements are being under-
taken presently and the rmlt,i"un ultimately be included in a journal
paper. | , |
Paferences [1.1] and [1.2) are stteched to this Final Report as
Appendices A and B, ,
- . e







2. Design Procedure for Stripline~Fed Slots.

Here, a study has been made and has been completed successfully of
longitudinal slots fed by boxed stripline. In addition significant progress

can be reported on the design of transverse slots fed by boxed striplinme.

2.1 Longitudinal Slots

An array of longitudinal slots, centered on the broad wall of a

EENVET,

rectangular waveguide, will not radiste if excitation 1is by a Tlm mode.
However, if the waveguide is converted tuv a boxed stripline, with the

strip meandering under the slots as shown in Figure 2.1, slot excitation
can occur. The electric field induced in a particular slot has a complex

amplitude which 1is a function of 1) the angle at which the strip passes

under the slot, sand 2) the length of the slot. Additional contributions
to the electric field in the slot occur if other slots are present.

A de;ign. procedure for such slot arrays requires knowledge of the
mutual coupling relation as well as the self-impedance properties of a

slot [2.1]. The key equations of the percinent analysis are [2.1]:

3 ‘ 2f (8,8
b . I = ..E.(_E__L) v (2.1)
n zl n

3 ! 4)f (0,0}
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in which £(8,2) 1s a known function of the slot half-length £ and the
strip tilt 8, found through interaction of the TEM with an assumed cosinu-
soidal field distribution in the slot. In is the mode current, common to
all array elements in a standing wave array, z: is the active impedance

of the nth slot, Zn is its self impedance, and V: is the slot voltage

distribution. Y:; is the mutual admittance between slots in an equi-
valent slot array that is two-wire fed.

One uses these equations in an actual design by first accumulating
experimental data on a single slot to obtain the self impedance function
Zn(en,ln). This function is a polyfit to the measured data, an example

being given in Figure 2.,2. With fn(en,!.n) and zn(en,zn) stored in the

computer, a computation can be made of
gk

N v

b ‘''m 2wk

Y = ; pr- Ynn (2.3)
m=l n

using the known desired slot voltage distribution (known because the
*
pattern is specified), with values for Ym calculated using assumed

starting lengths for the slots.
" The computer then searches for a (en"'n) combination which satisfies
2 .
In % ~-IaY (2.4)
a n’n
for this vill make l: pure real, as can be seen from equation (2.2).
It turms out that there is a continuous sequence of couplets (0 n"‘n)
which will satisfy (2.4). Which one to choose is a question to which we
shall retern shortly. But for the moment, let us select one of these

couplets and store it, going on similarly to find a continuous sequence of

7 g TN ROREA R, 0 b BREC S i PO 23




coupfets (8,+1,) which will satiafy (2.4) for the ntP si0t. only ome

" member of this ssqguence izl poir properly with the chosea couplet (6 nttn) e

becayse we WSt 'll-ao sstisly - .

£,00,,2) s 8 |
: : :! <R : ' . (2.%) -
R XOAE « ,, g

as can be seen frow ‘cqaqumi_'(z;t). Thus, for the chosen “n"’n)' we get .
a set of companion couplets (9,,1,), foz‘f.ué), PRI LI
Did we store the right couplet (¢ ot "-")!' This depends on the desired

dnput impedasice,

. » R
2 - Py “'2: | | (2.6)
If the sum of &h :z: terms is too low (ht;h), -a greater (lesser) tilt en
should have been chosen. This correction can be made in the next iteration,
which must be undertaken snyway, because now hproiod values of Y:: can be
cmﬁga. since the ¢ values have been updated. One keeps fcerating until 3
" the couplets (91, ,'l.i), etc. have settled down to values which deviate less ]

than the sttefnitle mechenicel tolerances. -

 This procﬁute vas uﬁ to dnicn albdy 10 and a 2 by 10 artay.'
vn:h thc dimevisions ;m in lt!tnuu 2.1. A muon slot &cin:ion
gn wiﬂd My the 1::10 a'rm s bum:. far ubich z, /z was
MM to be 2.0. The thmuiml and rmml l)hm patterns
mw mrmczamucmuuumqrme. The
uuwd mliuﬂ ﬁ\wt npdmo ws 1.8. 'nnn was @ ‘down-shift in
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A contribution of eonsideuble hpottms, ia mnm t0, tln design -

proeoduu 1ue1£. ’vu the Mu to- plncc the olccs on. the emmam,

: ‘l'his nchuvod tvo baneucul naulto: l.) mt;te:gn; in the % m

vas clilimtod. msctm a wucr box, shorter resonsat slots, and —,,‘
thus prnctical slot mcincs. and 2) the elinination of 8 cross-
pohrued pattern and the risk of gtpt.tu 19):« 2.21, 12,3].

2.2. Transverse Slots o

The longitudinel slot arrsys described wbove ire suitible Tor use
in applications wlm-e the dm«l ,zpoa."nmm-mw ‘be trausverse to the
boxed ‘stripline, aml the uuumt mndtoo close to mfia. rhe
other whrtutton hu ‘ite muudbm 00, and *hu the vn-ene of an
element pattern which does not preclude scamning close to oMfire. ﬁ:
it sesmed desfrable to sxtend the iavutmtm to the cave of tmn

slots fed by boxed stripline. -
The coupling mmamu»wymmwm

must be pﬂug_.gg/;’c‘i\;.‘;qmamﬁathwmlvw wne of 108 -wtrestties,
as sugsested in Figure:2.4, That .ressomsble velf tnpedance dbts vl be
obtained with this mmamu evidenceld by the eaeired St

sbown in Figure D L I U
m-nm#;j

4 (9'1‘ ).

“the mmtum uamm m oy

Im electric field mﬁ ia *“ (!a‘]o : .
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The form we obtained for tu(tu,t‘) was based on the assumption that
there was a cosinusoidal stamding weve electric field distribution in the
slot. This s a ressonsble assuliption in the waamx cass, with the

. strip crossing under the e-ur of the slot. lut 1s it a cood u-u-pu.on .

in the tununue uu. with the m!p cmtm under the slot aztn-ity? A
We were not ccnfﬁ.nt about this nuwtiou. and docuod to tuc lt by
computing the hek scsttering for a m llot. to see !.t we got rmltl

consistent with dhta uttletul m- ?ﬁn’u 2.5,

Agreement was tumun, as can be seen from the cutwes twm Pigure 4.6,
but still there was a dissgramment of sbout 30X. Was this werisss ancugh
to give an unsatisfactory arcay Ahumt Ve could not tell, bdut wince
building an array is a mtlym tm‘u process; we decided firet
to try to i.prmvc on our mmm of the elactric field distribution in -
the slot,

A bmte foru Wmch m‘u h so mh 1 J) aczons the slot
wuutnmwofmmumuull .t this Togmires dmow-
ledge of tbmm'ummmmm muﬁmﬂn
modes cemmot. umumhmm; Intend, nw coudt-
derable effort Just to.get the fumetbonal forw of the TEN dble. s
this spproach sesmed proniMitively costly sbl Mes w0t Wiin amw

© we a3d try seversl wwm MM n t*“«t%m agisicts
distribucion, 2 medel ) nmmm u?' g
axplain :ummn i“'!lu o che grapuse of TNyl
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array, based on the cosinusoidel field sseumption, specitytsg saiforn

excitation and sn input satch. Ve -hould learn a lot tm tath. um

array. If agreement ‘with pud:letm ia poor,

2t

crepancy is oe'r'iouj'a. ‘We can "tune" ‘this may by u.h' P
conducting tape to shift the slots and alter their Tength. fly‘ éh;’m try
this should ult:ﬁutely produce a doecn: utcm and. !.nput W Ve

a measure of the toleune« rtquind
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Symposion, w lﬂ

vmx.mt,‘!bu-y h!pa.dhcmofaﬁvr;pcofm
Fed Slot Aruy, h.l. mm, mcuy of c-lm.

Angeles, 1979,

P.X. Park and R.S. num. m o! conm wa
swmmummmm." m:: mulmx
uminﬂ Syaposisa, Quebec, Cansds, June, 1’!&0.

P.K. Park and R.5. Ellfott, "Lougitudinel Slot Arrays Fed by Soxed
Striplise,” TECE Transections, émtemmas and Propagation, vel. AP-29,

"No. 1, pp. 135-148; Jansary 1961.

P.X. Park snd R.S. Elliott, “Desiga of Traasverse Slot Arrays Fed
by Bowed Stripltne.” Mummm«tumnm
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Model of the two siots separated
by a metalic fence problem.
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FIGURE 2.1 Boxed stripline/slot module. -
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3. _Transformation of the 'xe mm- to Soatteriny

Elliptic gynm

mmmu»wu-mwmmmnm ;
sidering the scattering by an infinite perfectly conducting cylinder of "
elliptic cross-section in the presence of en infinite magnetic lne S

2:1. Nofelisg of the Mdieting 8ot w L
let '1 umwmcom-w-mmaw«w ‘
finteeeina) wiéth. mmmumqu»mu(mu

mt)

osn replace the tangential edectric fiedd w o mguetic swrfl

mwalchn the egerture uu.mmm,
 ohort eivouiting Whe edectric owrsemt Gmetty esecelaned WA the
seagentis) sagaetic fiedd In the siot. The m J‘ oo
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3, - mEy = Ex(vbxeam)

(3)
--‘vlb(x +q)) = I 0(x + 4,)

es expected ve get & magnetic line current of magnitude "1 ‘and directed
along the positive s-axis (Figure 2).

3.2, Nodeling the Receiving Slot

From the definition of mutual admittance between two slots (2) we
get
J2

— (k)
v
b \12—0

Ipn =
wherein 3,y are proper measures of the megnetic and electric fields
respectively in the slot aperture plane. For infinitesimaly narrow
slots exited by TEM vaves, 3 and | are the magnetic field uong
the slot and the voltsge across the slot respectively. The condition
Yy = 0 is of course equivalent to & shorted slot. Thus (&) becomes

_ B
wvherein I‘.‘,.Vl" as depicted in Pigure N
Using both the model for the transmitting and receiving siot w
et |

' )

where 'b?"l are &» shown in Figwre 5.

Fov we are ready %0 spply imege theory. The muguitule of the

A3

S | e et g e s e \..‘t.
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source must be doubled, since the source and its imege coincide, or

elternatively the scatiered field must be doubled since linearity

holds. Thus the final expression for the mutusl edmittance is
o2

o8 shown in. Figure 6.
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FIGURE 6
Final model.
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‘X _Vaves in Cynndriu!_,w | \

Ine hologeneom isotropic mediwm \dthout sources the electro. ‘\_'
magnetic maa- m be ‘derived from the Nertz vector potentisls [A). |

E = VxUxT] + Jouvx T]‘_ ; (8a)

E o« -3ouvxT] + vxux T (8v)

vm-e Tl',Tr are tbe aem vector pomum \lhieh satisfy the

vector ulve ﬂﬂuon

ex9x TT-v9 - TT + 2% = 0. (9)

—_ In s cylindricel system gemuucbythetrmhﬁonoflnue
pnlhl to the t-axis, the z-ec-ponents of t.be lem potentials are

enough to generate the ﬂ.elds The TT z vector gives rise to ‘™
solutions (ume \dth H, = 0) while the mz vector to T¢ solu-
| tions- (:l - 0). Use the notation of Strettcn %) to
: derive the components of ¥ -M H from (8) (essume 3Rz = 0).

L | ™ _solutions.

: , 1= 80 | -
N R L R
P | ‘,'-sf‘“-‘"&':‘-l{-'-:ae-

'. e 0. | S (m)




T, uu-ﬂci folloving wave equation

v'TL % 31 T T (12)
i () -skls (RR) s

B k-0 o (13-.;»)_

‘ ) ®
B, = % ‘ «5.,. ?% (1de,20)
B e0 Y | | (2ke)
ﬂmmumwmmmuuum In our Gase

neither wm«mthmtummtcmmwtaf

ﬁhm&mﬂ.“hﬂmwm&mam‘
= wves.

b3, The zamg’ag .

nwm«mm,wmcwmm.
wmwuwmﬁ:&“u&%%w.
b, e () | -

enneun N (3met)

&30
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L ”'_’""‘i."'-wé"‘:’:‘:wi-"uﬁ-j s e
R % s )

'l'hg wave equation (12) rcduces to
13 (.3 57 \ . 22° ' '
?3;(,57[_1)‘.?3?11_“’11_.0. (26) .

Due to the axial symmetry 3/6!-010“&&!;0&1«“1&
terms of the well known Bessel functions of seroth order.

The time dependence 1s o™ oo that the appropriste represents-
tion of an cutgoing veve is in terms of the Hankel function of the first

kind

T - e, (an)
‘The excited fields can be written as

2,z ..Igrm--uo;{-&"(n)l | ()

B, = 2T, - e Vo) (390)
.‘( - l. =0 o (3’.390)

To determine the comatent C we shall wee the reldation

jl.t“--l .°'l (™)

r »0

By .;uﬁ*ﬂ"’h)l | | (80a)
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The condition (20) reduces to

f%”- ')"'1 | (e

e o

v

c--gd. (=

L -  . g én(h). - (2%)

Ao = “"Mwwcnwuqmm
function the m onde 15 consideie n,_,u alse & lmiting osve
*'ﬂmmw;w-’w |
| ""W"ﬂwhmvmmaumm

hr vcl, mm. nmmmmm Panotien

T
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the type

The sonttered field will be o superposition of outgoing waves of

Mo, | ()
Thus the scattered field takes tle Torm
: ] ‘ :
KT ey
et T eV D )eie,
< w,_.‘»‘ﬁ”fﬂﬁ ()™ a™" (28)

mwmmmu c‘ ‘m'MWMaMnhm«
restrictive. | '
. The associsted incldent end scattered electric fields are

.3 R SCN L e ()

 J
Poelomde om0, oo
 From the pree l_,ﬁ. eqwtions 1t 1s evident thet

ﬁ -
ﬂ"x-n

mumm l. t{ &nt qmvm

»ru-)

(32)
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a-being the separation constant.
_ The ubon eqmtiom can be written as

- (. - mm N " (&)
e +(.-M)" ° (W8v)

mummuonutnwumnm«mmum-
mmmmczmuwmmmmwnmmﬂ«nmmu
equation. ' : :_

The Methieu differential equation needs:oloser attention since its
solution must be & perfodic fubetion of ¥ for the fields to be single
valoed (s rotation of 360 degrees-Srowd the aylinfer brizgs us st
mmmum) mpmae-a'uuw v or v Tdsve. |
. can teke. nmwmtmf, mnmm
ummwm,mmuwm@mmam
tions 10 both the © sad R functions. These four Wpes are Jabeled
in this thests os AR, MO, B, IO, | |

Tae £330t Jovter stents for the kind of solutien 'K ﬁrm
selutions emi '3’ for o0 sodutions. The seculd MAter stents for
the periedicity of W solvitems, ‘T forperiet of v Wt 0 -




the period of 2r . Thus ‘AE' 4s the class of all even solutfions of
period . )
‘The periodic solutions of the sncular equation are

T S

‘rﬂ(v) .

wvhile the solutions of the redial equation are

(1) (2)
"n‘(“)o &,ﬁ(‘)t lnn(\‘)a 'n (v) | 3
vhere xx stands for one of AE, A0, EE, D;.

The representation of those functions in terms of other known
functions can be found in (S).

k.S. Incident and Scattered Pields

The inéident wave can de repressnted as {6}

vl (1)
Bye - B xlr- 4 -
-.-'—J-'nf iwl
0 ()

“xx & AR
AD
BE
o]

A | L (o) V() w >y, -
o (D) w > u |
3 | | o, (WE 7 (%)s %

T T A S PN S M e
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Using the same method as for the circular cylindrical case we can

£ind ‘the scattered field to de

l:-!—kaz Tex (VTyy -3 .
* oma W)
Ioy (8g)

e (1) (1)
B (v,) nn ()t (u) (50
n

vhere u_ corresponds to the gcattering surfece and Y to the
source position (Figure 10). |

Using the ubove relations we can finally express the mutual
ocoupling as a function of the geometry

_ a’2 2(3" +I:)

’21 v, ""T—'—

- E Ve ce) -

s 5 ”‘n(E)T (5)

xx = AE n nf‘(q)

;,{,‘-.—- “’(uo)n' (W

Use of the following relation has been made

£-2E.2

And ﬂ:"(q) are normalising factors, as defined &n {S) or [6).
The dependence of the Mathieu functions on qQ 4s implied to
simplify the notation.
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S ll‘imerical‘ Results

The coupling of two ;lots separated by metalic fence of elliptic
cross.section 1s evaluated for several ciot separations and fence dim-
ensions (height, thickness). The exact Icolution is also compared
against the limiting case when the fence becomes infinitesimaly thin. .
_ The GTD approximation was used in the latter case and the expressions
? were derived by Dr. G. Fransceschetti. A

5.1 Overview of the Rumerical Results

D L e e

The dependence of the magnitude of the mutusl admittance on the
slot separation for various values of the height and the thickness of
the septun is depicted in Figures 10 through 12 and 13 through 16 .

Each figure in the first set (10.12) ocontains the curves correspond-
ing to one height of the septum, so that the effect of the septum
thickness can be determined. The figures in the secHnd set eontain the

sse curves but rearranged so that each figure contains curves corres-
ponding to the same thickness of the septum so that the effect of the
beight can be aisplayed.

| The dependence of the mutual conductance and mutusl susceptance

ﬁ L on the septud separation and the septum parsmeters is depicted in
Figures 16 through 30. The same arrengsment as for the mutual
- | aduittance bolds.

L o Wy

SR Rt SRR o L
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In meny ceses the results ere compared to the curves corresponding

%o the absence of the septim. Some figures a)soconteln the limiting

& - case wﬁen the thickness of the seplum approsches gero. Those curves

vere cbteined by the OTD method s described esrlier.

‘; Tebles in pages X7 to 67 Aisplay the contribution of the ,

] verious elliptic-cylindricel modes in the coupling. Also, the speed

* of convergence and t& expected accurscy can be deduced from the same

tebles. | ' :
L

- |

/ {

1 i

i
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~ Conclusions

The macnitude and phase of the mutusl aduittance of two slots ob
the ground plane separated by & metallic fence has been evaluated

. and presented in this work. The exact solution in terms of the proper

redial and sngulsr functions has been found and progremmed on the com-
puter. An efficient and pseudointeractive program has 8lso been cre-
ated to fascilitate the use of an over 3000 cum long program.
The cost to eval\n‘te and plot the aversge curve inﬂc\lru 30 through

30 was estimated to §10 using an IMM 3033 computer opereting under
MVS.

The results could not be checked for accuracy sgainst any other
vork because of the lack of any aveiladble reference but several tests
bave been made to insure the accuracy of the various functions end all
sumations bave built-in numerical convergence tests which print various
messages if an error is suspected. No such error occured during the
computation of the published results. The tables included suggest an
sccuracy of about five digits. Because of the ocomplsxity of the al.
gorithm a rigorouz rounding and trancating error has not been performed,

As stated in the introductory section the results and the progrea

‘ itself will be used in the design of optimized phased slot arreys. The

svailability of more design parsmeters, memely the position, beight
and thickness of the septums 1s hoped to result in such better arreys,
rediating both sum and ameﬁuee patterns.

The reduction of the mutual cowpling 48 & plus by itself, but the
control over the position where the imaginary part of the mutual impe-
dance vanishes is believed to de of great importance; and & key factor

in the design of arruys.
A=24
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Key To Ficures 10 Throuch 30
Each figure in the set contains curves representing the séme quant.
ity (4.e. mutual conductance, mutusl admittance or mutuel susceptance)
and are titled accordingly. All figures contain two or more curves.

hchenrv_euhbelhd.tthehftcideottheplotbyam. A
note at the upper right band side relates this mmber to the particular

oase.

If the curve corresponds to an elliptic cylindrical septum the A
end BE numbers are given. AA 1is the normalized height of the ujm.
o/A, while BB 4s its mormalized half width b/

If the curve corresponds to an infinitesimslly thin septum,
analyzed by the Geometrical Theory of Diffraction, only the AA

nuber is given and the words 'GTD METHOD' are printed.
Finally, the curves corresponding to the absence of the septum are
labelled by 'W/0 SEPTUM' . Of course, no AA nor BB nwumbers are

given.

25
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Rl = R2 = 0.3000  a/A = 0.5000 m = 0,1000

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IX PAE (%) x PBO (%)
0 0.663E + 00 2 0.274E +00
2 0.48E .01 3 0.110F -~ 01
y 0.143E . 02 s 0.114E -~ 02
6 0.309E « 03 § 0.207E - 03
8 0.795E - 04 9 0,395E - 0L
10 0.167E - 04 11 0.774E ~ 05
12 0.339E - 05 13 0,15LE ~ 05
b1 0.682% - 06 15 0.308E - 06
16 0.1382-06 17 o-m -07
a8 0.280F - 07 19 0.127E - 07
20 0.572E - 08 21 0.259E - 08
22 0.32LE - 10 23 0.262E - 10
24 0.195E - 10 25 0.133E - 20
26 0.84E - 11 {4 0.19)E -1
28 0.266E - 11 2 0.134E - 22
‘ FIELDE REAL IMAGIRARY MAGNITUDE PHASE
» INCIDERT : 0.20)0 -0.0385 0.2046 «10.8L12
; SCATIERED : 0,0972 =0.2400 0.2590 61.9L25
g ’ TOTAL H 0. 1037 «0. ﬂBS 0. 873 -Qo 5&6
|




Rl = R2= 0.5000

./l- 0.5000 b®/\ =« 0.1000

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
x PAR (%) X P90 (%)
] 0.650E +00 b § 0.275E +00
2 0,655E - 01 3 0.888E - 02
Y 0.688E - 03 3 0.233E - 03
6 0.25LE - 0L 1 0.752E - 05
8 0.138E - 05 9 0.330E - 06
m 0.7222 - 07 n o. 1713 - 07
12 0.384E - 08 13 0.901E - 09
L 0.208E - 09 15 0. W89E - 10
16 0.11kE - X0 a7 0.27)E - 1]
a8 0.639E - 12 19 0.152 - 12
20 0.361E - 13 21 0.861FE - 24
22 o.s“‘ - 16 23 0. zm - 16
2l 0.950F - 17 25 0.343E - 17
26 0.11“-17 27 0.35@ ‘18
28 0.201F - 18 2 0.270E - 20
PIELDS REAL  IMAGINARY MAGNTTUDE PHASE
INCIDENT : <0.110]) 0.1146 0.1589 -U6.1259
SCATTERED : 0.2168 ~0.0026 0.21& - 0.@0’6
TOTAL : 0.1067 0.1119 0.15k6  46.3858

el o
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Rl = R2 0.3000 a/A= 0,5000 b/\= 0.2000

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IX PAE (¢) Ix PEO (g)
0 0.508E + 00 b 0.380E +00
2 0.512E - 01 3 0.29)E - 01
! 4 0.103E -01 5 0.822E - 02
{ 6 0.479E - 02 7 0.305E - 02
‘ 8 0.189E - 02 9 0.119E - 02
20 0.753E - 03 0 0.478E - 03
12 0.305E - 03 13 0.195E - 03
1 0.125E - 03 15 0.807E - 04
16 0.522E - Ok 17 0.338E - 04
18 0.219E - 0L 19 0.1L3E - Ok
20 0.931E - 05 21 0.609E - 05
22 0.398E - 05 23 0.167E - 06
— 2y 0.24L3E - 07 25 0.326E - 06
26 0.403E - 07 27 0. X62F - 06
28 0.191E - 07 =) 0.487E - 08
? FIELDS REAL  IMAGINARY MAGNITUDE
INCIDENT : 0.2010 -0.0385 0.2046
SCATTERED : -0.1806  -0.2h431 0.3083
TOTAL :  0.01d4  -0.2815 0.2818

PHASE

-10.8412
52,040
-87.6860




Rl = R2= 0.5000

a/A = 0.5000 b/A= 0.2000

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
Ix PAE (%) X PEO (%)
0 0.517E +00 1 0.391E +00
2 00633E-°1 3 0.225E -01
h 0.L47E - 02 5 0.145E - 02
6 0.332E - 03 1 0.91SE - OL
8 0.26LE - 04 9 0.80SE - 05
10 0.250E - 05 1 0.789E - 06
12 0.252E - 06 13 0.81kE . 07
1k 0.265E - 07 1s 0.867E - 08
16 0.286E - 08 17 0.94SE - 09
8 0.31LE - 09 19 0.105E - 09
20 0.350E - 10 2 0.117E - 10
22 0039,‘8"11 a 0.8513-13
2L 0.637E - 1L 25 0. 439E - 13
26 0.280E - 14 27 0.165E - 13
8 0.905E - 15 2 0.L63E - 26
FIELDS REAL IMAGINARY MAGNITUDE PHASE
INCIDENT : -o.;.lsg; 0.1146 0.1580 -b6.1259 )
SCATTERED : 0.2505 -0.0l52 0.2553 =11.1205
TOTAL : 0.1403 0.0653 0.1548  2L.9630
A~50




Rl = R2 = 00,5000

e/A = 0.5000 b/A= 0.%000

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE

(=]
o)

PAE (%)

0.253E +00
0.68LE - 01
0.815E - 01
0.159E - 01
0.480E - 02
0.173E-02
0.666E -~ 03
0.267E - 03
0,110E - 03
0.UALE - Ok
0.108E -~ 0L
0.853E - 05
0.372E - 05
0.L439E - 07
0.1L8E <« 06

BRENBEEERBEowonene

FIELDS REAL

BO MODE

Ix PEO (%)
2 0. 413E 400
3 0.113E 400
5 0.3USE - 01
7 0.841E - 02
9 0.28LE . 02
n 0.107E - 02
13 o- mE -03
15 0.171E - 03
. A7 0.71LE - OL
29 0.302E - OL
2 0.130E - 04
23 0.562E - 05
25 0.213E - 06
% 0.836E - 07
29 0.2L4E . 07

DMAGINARY  MAGNITUDE PHASE

mcmm H -0.1101 . 0.11‘&6 001589 "h6-1259
SCATTERED : 0.1750 - <0.,1702 0.2Lk2  -LL. 2076
TOTAL :  0,06l9  -0.0557 0.0855 -k40.6k05

A-51
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e, .

Rl= R2= 0.6000 u/A\= 0.5000 b/A= 0,400

MODAL ARALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IX PAE (%) X PEO (%) ,
0 0.278E +00 1 0. L51E +00 1
2 0.726E - 01 3 0.108E +00
y 0.64E - 01 5 0.1BEE - 0)
6 0.527E - 02 7 0.177E - 02
8 0.677E - 03 9 0.277E - 03
20 0.118E - 03 n 0.512E - Ok
12 0.228E - Ok 13 0.102E - Ok
1y 0. 466E - 95 15 0.21LE - 05
16 0.991E . 06 17 0. 461E - 06
18 0.216E - 06 19 0.102E - 06
- 0.479E - 07 21 0.227E - 07
2 0.108E - 07 23 0.51%E - 08
2k 0.2LEE - 08 25 0.102E - 09
26 0.152E - 10 27 0.209E - 10
28 0.26GE - 10 2% 0.32)E .10
FIELDS REAL  IMAGINARY MAGNITUDE PHASE
INCIDENT : <0.1304  .0.0638 0.1451  26.0583
SCATTERED :  0.2118 0.0891 0.2298  22.8073
TOTAL :  0.0815 0.0253 0.0853  17.2710
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Rl = R2 =

0.2000

A/\ = 0.7500

b/A = 0.1000

ATTENTION THE SEPTW. MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTIERED FIELD

R DU v

AE MODE PO MODE
IK PAE (%) X PBO (%)
0 0.825E +00 1 0.931E - 01
2 0.662E - 01 3 0.65LE - 03
N 0.857E - 02 5 0.528E - 02
6 0.958E - 03 7 0.14kE - 03
8 0.960F - OL 8 .0.365E - 0L
10 0.28LE - Ok 1n 0.1LSE - OL
12 0.112E - OL 13 0.663E - 05
L 0.503E - 05 15 0.32kE - 05
a8 0.122E - 05 19 0.851E - 06
22 0.330E - 06 23 0.239E - 06
2} 0.%79E - 07 25 0.102E - 07
26 0.206E - 08 27 0.379E - 07
28 0.658E - 08 ) 0.105E - 08
F
: FIELDS REAL  IMAGIRARY MAGNITUDE PHASE
5 INCIDENT :  0.0275  -0,2480  0.206  -B3.6782
SCATTERED : -0.3809 0.2787 0. 4729 «36.1951
| TOTAL :  <0.353h 0.0306 0.3547 -4.9567
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Rl= R2= 0.3000 a/\a= 0.7500

b/\ = 0.1000

ATTENTIOR THE SEPTUM MAY BE 700 BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
X PAE (%) X PO (%)
0 0.83L4E +00 2 0.126E + 00
2 0.315E - 01 3 0.267E - 02
6 0.119E - 02 7 0.186E - 03
8 0.107E - 03 9 0.31SE - 0%
10 0.184E -0k n 0.69€E - 05
12 0.397E - 05 13 0.173E - 05
1k 0.966E - 06 15 0.4S9E - 06
16 0.25LE - 06 17 0.128E - 06
a8 0.708E - 07 19 0.370E - 07
2 0.205E - 07 21 0.110E . 07
2L 0.50LE - 09 25 0.813E - 10
26 0.121@-10 27 0.17’@-09
28 0.229E - 20 9 0.280E -1
FIELDS REAL IMAGINARY MAGNITUDE PHASE
mcmm H 0.2010 -000385 0.20)&6 -10081‘12
SCAW : .00 |00'(1 0-0503 0. m2 .7-0"67
m H -0.2061 0.0118 0.2065 ‘3.3858
& 54
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Rl= R2= 0.4000 a/Aa 0.7500 b/A = 0.1000

ATTENTION THE SEPTWM MAY EE T00 BIG FOR ANLYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE
1K PAE (%)
0 0.79LE +00
2 0.147E - 01
4 0.10)E - 01
6 0.256E - 02
8 0.1J0E - 03
20 0.109E - Ok
12 0.140E - 05
L 0.208E - 06
16 0.335E - 07
18 0.573E - 08
20 0.102E - 08
22 0.187E - 09
2k 0.951E -1
26 0.145E - 12
28 0.16’45 - 12
FIELDS REAL
INCIDERT 0.08LY

SCATTERED : -0.2960

TOTAL

s <0.2116

BO MODE
IX PBO (%)

1l 0.156E +00

3 0,739E - 02

5 0.110E - 01

7 0.265E - 03

9 0.243E - 04

b b 0.317TE - 05

13 0. h?sn ’06

15 0.773E - 07

7 0.132E - 07

19 0.235E - 08

21 0. 429E - 09

23 0.800E - 10

25 0.)21F - 11

44 0.15¢E-11

2 0.157E - 13

IMAGINARY MAGNITUDE

0.1562 0.17715
=0,1520 0.3327
0.00k2 0.21)6

A-55

PHASE

61.6015
27.2775
.10 1338

RPN W



ey -

RleR2a 0.3000 a/A= 0.7500 b/A= 0.2000

ATTENTION THE SEPTUM MAY BE 700 BIG FOR ARALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IK PAE (%) Ix PBO (%)
0 0.798E +00 1 0.165E +00
2 | o.2768-01 3 | o.ukiE-o02
Y 0.119E - 02 5 0.103E - 02
6 0.839E - 03 2 0. L80E - 03
8 0.356E - 03 9 0.227E - 03
10 { 0.363E-03 11 | o.11E.03
12 0.796E - 03 13 0.561E - 0}
T 0. hOGE - 0% 15 0.292E - 04
Y 0.213E - 04 17 0.156E - 04
38 0.135E - 04 19 0.810E - 05
20 0.631E - 05 21 0. 470E - 05
22 0.351E - 05 23 0.263E - 05
2h 0.1983-05 8 00387E-°7
26 0.10LE - 06 7 0.257E - 06
o8 0.59\E - 07 29 0.126E - 07
FIELDS REAL IMAGINARY MAGNITUDE PHASE
INCIDERT 0.2010 -000385 0.@56 -m.em
SCATTERED : -0.kW61  0.1310 0.4k  -16.3638
TOTAL : =0.2u52 0.0925 0.2620 «20,6752
A-56
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Rl=R2= 0.%00 a/As 0.7500

bﬂ = 0.2000

ATTENTION THE SEPTUN MAY BE 100 BIG POR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO_MODE
IX PAE (%) IK “PBO (%)
0 0.760E + 00 1 0.206E +00
2 0.141E .02 3 0.103E - 01
b 0.516E - 02 5 0.228E - 02
6 [ 0.115E-02 7 0. 450E - 03
8 0.2L4E - 03 9 0.117E - 03
10 0.637E - 04 1 0.332E - 04
12 0.18LF - 04 13 0.100E - 0L
w 0.1783-05 17 o:mm’os
18 0.580E - 06 19 0.333E - 06
20 0.193E - 06 a 0.112F - 06
22 0.651E - 07 23 0.380E - 07
2y 0.223E . 07 25 0.339E - 09
2% 0.708E - 09 27 0.137E - 08
% 002.‘7! -09 a o.um '10
FIELDS REAL  IMAGINARY MAGNITUDE PHASE
INCIDENT : 0.08LL 0.3562 0.2775 62.6025
SCATTERED : -0.3328  -0.1W6 0.3626 23.052)
m : .00 2%3 0.01’16 0.2188 .3. 35‘6
A-57
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P

BaR2s 0.0000 a/A=0.750 b\« 0.3000

ATTENTION THE SEPTIM NAY BE 700 BIG FOR ANALYSIS

AE MODE BO MODE
X { PAE (%) x PBO (%)
0 0.734E +00 3 0.223E +00
e 0.126E - 01 3 0.169E - 01
Y 0.760E - 02 5 0.339E - 02
6 0.132E - 02 7 | 0.489E ~03
8 0.284F - 03 9 0. 422E . 0%
16 0.230E - O 17 0.183E - 04
a8 0.1hLE - o4 19 0.113F - 04
22 0.518E - 05 23 0.397E - 05
% 0.6953 - 07 a 0. aﬁ - %
28 0.60SE - 07 2 0.159E - 06
FIELDS REAL IMAGIRARY NAGNITUDE PHASE
| IRCIDENT : 0.08Lk 0.1562 0.177T5 61.6015
SCATTERED : -oom -050551 0.39% 8.0666
TOTAL H -0'30165 0.2020 0.3”3 -18.3@6
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Rl=R2 = 0.5000 a/A=0.7500 b/A = 0.3000
ATTENTION THE SEPTUM MAY BE T00 BIG POR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IK PAE (%) KX PBO (%)
0 0.682E +00 b 0.259E +00
2 0.191E - 01 3 0.2L]E - 01
L 0.108E - 01 5 0.356E - 02
6 0.918E - 03 7 0.242E . 03
8 0.660E - 0L 9 0.571E - 05
20 0.301E - 05 1 0.571F - 05
12 0.197E - 05 13 0.362E - 05
1L 0.2LLE - 05 15 0.158E - 05
16 0.99LE - 06 a7 0.616E - 06
18 0.377E - 06 19 0.230E - 06
20 001392 -06 21 0-83&-07
2 0.502 - 07 23 0.301E - 07
2L 0.180E - 07 25 0.107E - 07
26 0.251E - 09 27 0.603E - 09
% 0.13'@-09 @ 0.2762009
1 FIELDS REAL IMAGINARY MAGNITUDE PHASE
mcmm H -Ooml O.uw 001589 -"6-1259

TOTAL : <0.2773  =0.1017 0.2951 20.1365
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Rl = R2 = 0.3000 &/\=1.0000 b/A= 0.1000
ATTENTION THE SEPTUM MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE B0 MODE
IX PAE (%) IX PHO (%)
0 0.733E +00 1l 0.825E ~ 01
2 0. U6SE - 01 3 0.939E - 01
y 0.207E - 01 5 0.158E - 01
6 0. 419E - 02 7 0.168E - 02
8 0.983E - 03 9 0. 47SE - 03
12 00106E -03 13 005963-0“
b 0.391E . Ok 15 0.230E - 0L
16 0.150E - OL 17 0.909E - 05
18 0.593E - 05 29 0.366E - 05
22 0.97kE - 06 23 0.618E - 06
24 0.402E - 06 25 0.258E - 06
26 0.168E - 06 27 0.395E - 07
28 0.103E - 07 9 0.2L7E ~ 08
FIELDS REAL  IMAGIRARY MAGNITUDE PHASE
Immm H o. 2010 -000385 o.mw -moam
SCATTERED : -0.1086 «0.1923 0.2209 60.5402
TOTAL :  0.0924 -0.2308 0.2M86 -68.1862




P—

Rl « R2 = 0.3000 a/A = 1.0000 b/\ = 0.2000

ATTENTION THE SEPTUM MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
X PAE (%) IX PEO (%)
0 0.651E +00 b} 0.8L1E .01
2 0. h99E - 01 3 0.933E-01
‘4 0.1832"01 5 0-6'%1!:-01
6 0.158E - 01 7 0.823E - 02
8 0. 470E - 02 9 0.306E - 02
10 0.205E - 02 1 0.1LLE - 02
13 0.103E - 02 13 0.7W9E - 03
1y 0.553E - 03 15 0.413E - 03
16 0.311E - 03 17 0.236E - 03
18 0.180E - 03 19 0.138E - 03
20 0.106E - 03 21 0.822E - Ok
22 0.638E - 04 23 0.196E - 0L
2y 0.387E ~ 0L 25 0.303E - OL
26 0.238E - Ok 7 0.823E . 05
28 0.306E - 05 -°] 0.106E - 05
FIELDS REAL IMAGINARY MAGNITUDE PHASE
INCIDENT : 0.2010 «0.0385  0.2046 -10.8412
SCATTERED : -0.1602 -0.1629  0.2285 iS. 4837
TOTAL :  0.0L08 «0.201L 0.2055 «78.5515




Rl= R2= 0.1000 a/A= 1.0000 b/A= 0.2000

ATTENTION THE SEPTW. MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSIS OF SCATTERED FIELD

AE MODE BO MODE
IK PAE (%) IK | PBO (%)
0 0.690E +00 1 0.113E +00
2 0.656E - 01 3 0.573E -0l
b 0.357E - 01 5 0.301E - 01
6 0.543E - 02 7 0.19LE - 02
8 0.808E - 03 9 0.L0ZE - 03
10 0.211E - 03 1n 0.118E - 03
—~ 12 0.678E - 04 13 0. 400E - 0k
L 0.2L0FE - 04 15 0.1L6E - 04
16 0.897E - 05 7 0.557E - 05
18 0.348E - 05 19 0.219E - 05
22 0.561E - 06 23 0.359E - 06
26 0.957E - 07 7 0.273E - 07
-] 0.836E - 08 29 0.239E - 08
FIELDS REAL IMAGINARY MAGNITUDE PHASE

, INCIDERT : 0.08L%  0,1562 0.1775  61.6015
- SCATTERED : -0.0353  -0.2229 0.2257  80.9904
; TOTAL : 0.001  0.0668 0.082%9 .53.6870
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RlaR2=

0. kooo

‘A = 1. 0000

b/A = 0.3000

ATTENTION THE SEPTUM, MAY BE TOO BIG FOR ANALYSIS

MODAL ANALYSTS OF SCATTERED FIELD

A~64

AE MODE BO MODE
IK { PAE (9) X PBO (%)
0 0.607E +00 b § 0.867E - 01
2 0.749E - 01 3 0.350E - 01
b 0.422E - 01 s 0.679E - 01
6 0.61&E-01 7 o.m-ol
8 0.L485E - 02 9 0.251E . 02
10 0.1L6E - 02 b1 0.926E - 03
12 0.613E - 03 ;13 0. 422E . 03
1k 0.297E - 03 15 0.213E . 03
18 0.856E - 04 19 0.6L3E - 04
20 0.487E - 0L 22 0.371E - OL4
22 0.28L4E - O4 23 0.218E - 04
26 0.102E - O4 7 0.792E - 05
28 0.137E - 05 29 0.552E - 06
FIELDS REAL IMAGINARY MAGNITUDE PHASE
INCIDENT 0.084%  0.1562 0.2775 61.6015
SCATTERED : +0.1288 -0.2552 0.1918 53.9726
TOTAL ¢ «0.028% 0,000 0.028L -2,0325




